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PNEUMATIC TUBE STOP DEVICE AND 
TERMINAL 

TECHNICAL FIELD 

The invention relates to a stop device for use in stop 
ping a carrier traveling in a pneumatic tube and to a 
terminal including the stop device. 

BACKGROUND OF THE INVENTION 

The invention relates to a device for stopping a car 
rier traveling in a pneumatic transmission line and also 
to a terminal for a pneumatic transmission line. The 
invention may be used in various types of pneumatic 
transmission systems and is especially useful in systems 
that operate at lower speeds. 

Pneumatic transmission systems are widely known 
and used to transmit articles from one place to a remote 
location. Pneumatic transmission or delivery systems 
consist of tubes or conduits in which a carrier contain 
ing information travels by means of pneumatic pressure. 
The pressure may be provided by a blower and/or 
vacuum system. A common use of pneumatic transmis 
sion systems is in drive-in bank tellers where business is 
conducted by a carrier transmitted between the bank 
and a remote terminal. Other uses for pneumatic trans 
mission systems include sending documents between 
?oors in a building or from one of?ce to another of?ce 
located some distance apart. Pneumatic transmission 
systems that are capable of operating at slower speeds 
may be used in transmitting blood samples and other 
more “fragile” cargo. 

In previous pneumatic transmission systems, a prob 
lem existed in stopping the carrier once it reached its 
intended location. In many systems, the carrier, travel 
ing at speeds of 15-20 ft/sec or higher, impacts a me 
chanical trigger that shuts off the blower or vacuum, 
and the carrier continues to a second impact with a stop 
or block at the end of the transmission line. The carrier 
bounces off the stop and is caught by the same mechani 
cal trigger or some other catch device. In these systems, 
the carrier and mechanical trigger are subjected to im 
pacts that are highly undesirable and that results in wear 
and tear on the carrier and the trigger mechanism. The 
use of a mechanical trigger to shutoff the pneumatic 
source requires that the carrier be traveling at a high 
enough speed to actuate the trigger. Thus, the higher 
speed required to activate the trigger causes a greater 
impact. The high speed and resulting impact eliminates 
the possibility of using such systems to transmit “frag 
ile” articles such as blood samples. 
Some systems have designed a deceleration zone in 

which the carrier decelerates prior to entering the ter 
minal area and impacting an end stop. One such system 
is disclosed in U.S. Pat. No. 4,180,354 to Greene, the 
disclosure of which is incorporated herein by reference. 
Greene discloses a transmission system using a check 
valve that reroutes the air behind the carrier and allows 
the carrier sufficient time to decelerate before discharg 
ing into an open remote terminal. Other attempts to 
resolve the problem of the impact have included the use 
of other mechanical means in place of the trigger to 
shutoff the stream of air. These include items such as a 
photocell, a timing device, limit switch, spring catch, 
and combinations thereof. 
The present invention provides a new and different 

means for stopping the carrier and shutting off the pneu 
matic source. The invention does not use a mechanical 
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2 
trigger or timing device, and it eliminates the need for 
an extended deceleration region prior to the terminal. 
The present invention further allows operation of the 
carrier at much slower speeds, and thus, the system is 
better able to transport “fragile” articles. 

SUMMARY OF THE INVENTION 

The invention provides a device for stopping a car 
rier in a pneumatic transmission system and shutting off 
the pneumatic source. The invention is preferably em 
bodied in a terminal positioned at the end of a transmis 
sion line or at an intermediate station along the transmis 
sion route. The invention is adaptable to be used with 
various types of pneumatic transmission systems and 
provides the distinct advantage of allowing operation of 
the system at slower speeds. 
The invention comprises a pneumatic tube capable of 

transmitting a carrier via a stream of air provided by a 
pneumatic source such as a blower or vacuum. The 
pneumatic tube has an exhaust aperture and a shutoff 
aperture with the exhaust aperture being positioned 
beyond the shutoff aperture along a designated path of 
travel for the carrier. A differential pressure sensing 
means is connected to said shutoff aperture for sensing 
the carrier’s movement by the pressure change within 
the aperture. Engageable with the sensing means is a 
switch means for shutting off the stream of air provided 
by the pneumatic source once the carrier has moved 
beyond the shutoff aperture. If the invention is to be 
used in a terminal at the end of a transmission line, then 
the invention further includes an end stop positioned 
'within the tube beyond the exhaust aperture providing 
an impact point for the carrier and reversing its direc 
tion of travel. If the invention is to be used in an inter 
mediate station, then some other stop means, such as a 
donut stop, may be used to stop the forward travel of 
the carrier. In a preferred embodiment, the stop device 
further includes catch means actuated by the sensing 
means for catching the carrier after its impact with the 
stop means. 

In a preferred embodiment, the sensing means com 
prises an air cylinder with a piston held within the cylin 
der. The piston is actuated by the pressure change as the 
carrier moves beyond the shutoff aperture. The switch 
means is actuated by the movement of the piston and 
shuts off the pneumatic source. In a preferred embodi 
ment, a lever arm is slidably engaged with the piston, 
and the movement of the piston causes the lever arm to 
contact a switch thereby shutting off the pneumatic 
source. The lever arm is also preferably attached to a 
catch or detent that extends into the pneumatic tube to 
block the return path of the carrier in the tube. The 
catch is actuated by the piston’s action on the lever arm. 
The present invention further provides a terminal 

that includes the stop device as just described and hav 
ing a door that provides access to the carrier. In a pre 
ferred embodiment, the carrier, after impacting the end 
stop settles down on the catch and is held there until the 
door is opened and the carrier is retrieved. The inven 
tion further provides a transmission system including a 
transmission line, a pneumatic source and one or more 
terminals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and additional objects and advantages 
of the invention will be more apparent when the follow 
ing Detailed Description is read in conjunction with the 
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accompanying Drawings, wherein like reference char 
acters denote like parts in all views and wherein: 
FIG. 1 is a cutaway view of a terminal as described 

by the present invention showing the carrier approach 
ing the terminal; 
FIG. 2 shows the carrier impacting the end stop and 

the actuation of the sensing means caused by the carrier 
passing the shutoff aperture; and 
FIG. 3 shows the carrier held in the open door of the 

terminal. 

DETAILED DESCRIPTION 

The present invention provides a unique stop device 
and terminal for a pneumatic transmission system. The 
invention has the advantages of eliminating any contact 
between the carrier and a mechanical trigger thereby 
allowing the carrier to be propelled at a slower speed 
than conventional systems and reducing the wear and 
tear on the carrier. Further, as the system can be oper 
ated at slower speeds, it results in energy savings and 
allows for the transport of more fragile cargo. 

Referring now to the drawings, FIG. 1 shows a pre 
ferred embodiment of the stop device as embodied in a 
terminal of the present invention. FIG. 1 shows a termi 
nal generally indicated as 10 comprising a pneumatic 
tube 12, door 14, end stop 16, exhaust aperture 18, and 
shutoff aperture 20. A carrier 22 is shown traveling in 
the direction of the indicated arrow within tube 12 and 
towards end stop 16. Carrier 22 is circular in shape and 
has seals 24 which are annular in shape and have an 
outer diameter that is substantially the same as the inner 
diameter of tube 12. Carrier 22 is propelled by a stream 
of air produced by a pneumatic source that may be 
either a blower shown as 11A in FIG. 1 or a vacuum 
shown as 11B. FIGS. 1-3 show the invention as it 
would operate with a blower located behind the carrier 
22. The air within tube 12 is exhausted through exhaust 
aperture 18 as carrier 22 moves toward end stop 16. The 
system may also be arranged with a vacuum attached to 
aperture 18 with only slight modi?cations to the mecha 
nisms and con?gurations shown in FIGS. 1-3. 
Terminal 10 as shown in FIGS. 1-3 also comprises 

sensing means, switch means, and catch means. In the 
preferred embodiment shown, the sensing means com 
prises an air cylinder 26 that is connected to shutoff 
aperture 20 by air line 28. Air cylinder 26 includes a 
piston 30 held within cylinder 26 and a portion of which 
extends beyond cylinder 26 and a piston exhaust aper 
ture 32. Preferably, piston 30 includes a displacement 
limiter which limits the distance piston 30 may be dis 
placed within cylinder 26. In the embodiment shown in 
FIGURES 1-3, the displacement limiter consists of a 
second face 34 on piston 30. Second face 34 is spaced 
appropriately from a ?rst face 36 so as to limit the dis 
placement of piston 30 within cylinder 26. Additionally, 
exhaust 32 is positioned so as to be constantly above 
face 36 in order to prevent pressurized air from tube 28 
from exhausting through piston exhaust 32. Piston 30 
also includes a third face 38 that is located outside of 
cylinder 26. 
The switch means are operably engageable with the 

sensing means, and in the preferred embodiment shown 
in FIG. 1, a switch 46 is engaged with piston 30 through 
a lever arm 42. A roller 40 is attached to lever arm 42 
which is mounted on rod 44. Switch 46 is mounted on a 
casing 45 and includes probe 48 which is extended so as 
to contact lever arm 42 when arm 42 is in a raised posi 
tion. A catch 52 is also mounted on rod 44 and is ?xed 
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4 
at a particular angular displacement from lever arm 42. 
Thus, as lever arm 42 is raised to the horizontal position 
shown in FIG. 3, catch 52 rotates in a clockwise direc 
tion about rod 44 so that it protrudes into tube 12 as 
shown in FIG. 3. Also shown in the FIGURES is arm 
56 having detent 58 that is rotatably mounted to casing 
45. Detent 58 is formed having an inclined ramp on its 
lower face and a more horizontal ramp in its upper face 
which serves to hold catch 52 and arm 42 in an up 
position via rod 60. Am 56 is biased in a forward direc 
tion toward tube 12 by spring 62. A rod 64 is engaged 
with arm 56 and door portion 66 such that when door 
14 is opened portion 66 forces rod 64 against arm 56 and 
moves it against the bias of spring 62. The movement of 
arm 56 allows rod 60 to slide over detent 58 and lever 
arm 42 to return to its down position shown in FIG. 1. 

In operation, carrier 22 is propelled by a stream of 
pressurized air and travels within tube 12 in the direc 
tion indicated by the arrows in FIG. 1. The air within 
tube 12 ahead of carrier 22, and any air escaping around 
seals 24, exhausts through aperture 18. Carrier 22 is 
propelled at a relatively constant speed as it approaches 
terminal 10 as no deceleration region is necessary with 
the present invention. Once carrier 22 passes shutoff 
aperture 20, the pressurized air behind carrier 22 is 
routed through line 28 and into air cylinder 26. 

In a preferred embodiment, piston 30 is constructed 
to be approximately the same size in diameter and 
weight as carrier 22. This insures that if there is suffi 
cient air pressure to move carrier 22 in tube 12, then 
there is suf?cient air pressure to move piston 30 within 
cylinder 26. The pressurized air forces piston 30 in an 
upward direction as shown in FIG. 2 with any air in the 
cylinder behind face 34 being exhausted through ex 
haust 32. Piston 30 preferably seals cylinder 26 against 
pressure loss so that the pressure in line 28 and in tube 
12 is maintained. 
As piston 30 moves in an upward direction, it forces 

lever arm 42 to be raised to the nearly horizontal posi 
tion shown in FIG. 3. At this point, lever arm 42 
contacts probe 48 thereby activating switch 46 which 
turns off the blower. The pressure in tube 12 is main 
tained at least momentarily before it leaks out of the 
system. As catch 52 is rigidly attached to lever arm 42, 
catch 52 is extended into tube 12 protruding far enough 
to block carrier 22 from falling back down tube 12. 
Meanwhile, carrier 22 has continued to the end of 

tube 12 as shown in FIG. 2 until it impacts with end stop 
16. In order for the pressurized air behind carrier 22 to 
activate piston 30, it is necessary for end stop 16 to be at 
least one carrier’s length from shutoff aperture 20. With 
pressurized air still behind it, carrier 22 settles relatively 
slowly back down on a cushion of pressurized air until 
it contacts catch 52 and is held in place within tube 12. 
As shown, catch 52 is placed nearly opposite door 14 so 
that carrier 22 is held in an accessible position. As the 
pressure in the system is relieved, piston 30 settles back 
down within cylinder 26, but the detent 58 on arm 56 
retains catch 52 and lever arm 42 in position. As door 14 
is opened, carrier 22 is tilted outward by catch 52 and is 
readily accessible for retrieval. Also, as door 14 is 
opened, door portion 66 forces rod 64 against arm 56 
and against the bias of spring 62 thereby moving it out 
of the way to allow rod 60 to slide over detent 58 and 
lever arm 42 to return to its original position as shown 
in FIG. 3 since it is rigidly connected to catch 52. As 
long as carrier 22 remains seated upon catch 52, how~ 
ever, lever arm 42 is retained in its upward position. 
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Once carrier 22 is removed, lever arm 42 and catch 52 
return to their original positions shown in FIG. 1. 

It is important that door 14 maintains a tube environ 
ment to allow carrier 22 to pass without obstruction. 
Thus, door 14 is preferably rounded in shape. Further, 
like the rest of the transmission system, it is preferred 
that door 14 be at least somewhat capable of sealing 
with tube 12 in order to minimize air loss through the 
joints of door 14 and tube 12. 
The preferred embodiment shown in FIGS. 1-3 may 

be modi?ed to work with a vacuum instead of a blower. 
A vacuum may be applied to tube 12 through exhaust 
aperture 18. One simple modi?cation to convert the 
system to a vacuum would include adding a spring to air 
cylinder 26 to bias piston 30 towards its upward posi 
tion. With the vacuum applied at aperture 18, piston 30 
would be held in the down position as shown in FIG. 1. 
As carrier 22 passes shutoff aperture 20, the vacuum on 
piston 30 would be relieved and the spring would bias 
piston 30 to its up position thereby shutting off the 
vacuum. The action of the other elements would be as 
described for the blower system. Similarly, other modi 
?cations may be made to convert the system from a 
blower to a vacuum. Terminal 10 may also be easily 
converted to an intermediate station in a transmission 
system from the end terminal shown in the FIGURES. 
Although preferred embodiments of the invention 

have been described in the foregoing detailed descrip 
tion and illustrated in the accompanying drawings, it 
will be understood that the invention is not limited to 
the embodiments disclosed, but is capable of numerous 
rearrangements, modi?cations, and substitutions of 
parts and elements without departing from the spirit of 
the invention. The present invention is therefore in 
tended to encompass such rearrangements, modi?ca 
tions and substitutions of parts and elements as fall 
within the scope of the present invention. 

I claim: 
1. A terminal for use in a pneumatic transmission 

system, said terminal comprising: 
a pneumatic tube capable of transmitting a carrier 

using a stream of air produced by a pneumatic 
source, and said tube having an exhaust aperture 
and a shutoff aperture along its length, said exhaust 
aperture being positioned beyond said shutoff aper 
ture along a designated path of travel for the car 
ner; 

a switch connected to the pneumatic source; 
sensing means in ?uid communication with said shut 

off aperture for sensing a pressure change in said 
aperture caused by the carrier’s movement past the 
shutoff aperture and activating said switch to shut 
off the stream of air from the pneumatic source; 

a door de?ned within a portion of said tube; 
an end stop positioned within said tube at least one 

carrier’s length beyond said shutoff aperture; and 
catch means engaged with said sensing means for 

catching the carrier after the carrier’s impact with 
the end stop. 

2. The terminal of claim 1 wherein said sensing means 
comprises an air cylinder with a piston movable within 
said cylinder whereby the pressure change caused by 
the carrier’s movement past the shutoff aperture causes 
the piston to move within said cylinder. 

3. The terminal of claim 2 wherein said cylinder is 
substantially sealed to maintain the pressure in said 
pneumatic tube. 
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6 
4. The terminal of claim 1 further comprising deploy 

ment means engaged with said sensing means for de 
ploying said catch means into a position within said tube 
after the carrier passes the shutoff aperture. 

5. The terminal of claim 4 wherein said deployment 
means comprises a lever arm rigidly af?xed to said 
catch means and slidably engaged with said sensing 
means. 

6. The terminal of claim 4 further comprising latch 
means for holding said catch means in a position to 
contact the carrier. 

7. The terminal of claim 6 further comprising a rod in 
communication with said door and said catch means for 
releasing said catch means by opening said door. 

8. A stop device for stopping a carrier traveling in a 
pneumatic tube, said device comprising: 

a pneumatic tube capable of transmitting a carrier 
using a stream of air, said tube having an exhaust 
aperture and a shutoff aperture along its length, 
said exhaust aperture being positioned beyond said 
shutoff aperture along a designated path of travel 
for said carrier; 

switch means for shutting off the stream of air; 
sensing means in ?uid communication with said shut 

off aperture for sensing a pressure change in said 
aperture caused by the carrier’s movement past 
said shutoff aperture, said sensing means capable of 
activating said switch means to shutoff the stream 
of air upon sensing a pressure change; 

stop means positioned within said tube at least one 
carrier’s length beyond said shutoff aperture for 
stopping the carrier’s movement in the direction of 
the designated path of travel; and 

catch means engaged with said sensing means for 
catching the carrier after the carrier’s impact with 
the stop means. 

9. The stop device of claim 8 wherein said catch 
means is engaged with said sensing means through a 
lever arm rigidly attached to said catch means at one 
end and slidably engaged with said sensing means at its 
other end. 

10. The stop device of claim 8 further comprising 
deployment means engaged with said sensing means for 
deploying said catch means into said pneumatic tube 
after the carrier has passed said shutoff aperture. 

11. The stop device of claim 10 further comprising 
latch means for holding said catch means in its deployed 
position within said pneumatic tube at least until said 
carrier contacts said catch means. 

12. The stop device of claim 8 further comprising a 
door defined in a portion of said pneumatic tube. 

13. A stop device for stopping a carrier traveling in a 
pneumatic tube, said device comprising: 

a pneumatic tube capable of transmitting a carrier 
using a stream of air produced by a pneumatic 
source, said tube having an exhaust aperture and a 
shutoff aperture along its length, said exhaust aper 
ture being positioned beyond said shutoff aperture 
along a designated path of travel for the carrier; 

switch means connected to said pneumatic source for 
shutting off the stream 0 air from said source; 

an air cylinder in fluid communication with said shut 
off aperture, said cylinder including a piston mov 
able within said cylinder; 

a lever arm engaged with said piston and engageable 
with said switch means; 

an end stop positioned at least one carrier’s length 
beyond said shutoff aperture; and 
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a catch means engaged with said piston whereby said 
catch means catches the carrier after impact with 
said end stop. 

14. The stop device of claim 13 wherein said catch 
means comprises a detent engaged with said lever arm 
and extendable into said tube. 

15. The stop device of claim 13 further comprising 
deployment means engaged with said catch means for 
deploying said catch means into said tube after the car 
rier has passed the shutoff aperture. 

16. The stop device of claim 13 further comprising 
latch means for retaining said catch means in its de 
ployed position at least until said carrier contacts said 
catch means. 

17. A stop device for stopping a carrier traveling in a 
pneumatic tube, said device comprising: 

a pneumatic tube capable of transmitting a carrier 
using a stream of air, said tube having an exhaust 
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aperture and a shutoff aperture along its length, 
said exhaust aperture being positioned beyond said 
shutoff aperture along a designated path of travel 
for a carrier; 

switch means for shutting off the stream of air; 
sensing means in fluid communication with said shut 

off aperture for sensing a pressure change in said 
aperture caused by the carrier’s movement past the 
shutoff aperture, said sensing means capable of 
activating said switch means to shut of the stream 
of air upon sensing a pressure change; 

a stop means positioned within said tube at least one 
carrier's length beyond said shutoff aperture for 
stopping the carrier's movement int eh direction of 
the designated path of travel; and 

a door de?ned in a portion of said pneumatic tube 
proximate said stop means. 

i i i It ‘I! 


